Introduction {#S0001}
============

Penetrating ﻿intraorbital ﻿foreign ﻿body (IOFB) is a rare cause of ocular or cranial trauma. It commonly occurs among young people and is usually associated with high-velocity trauma forces around the eye, such as occupational injuries and simpler injuries like daily household chores and gunshot wounds.[@CIT0001] An IOFB injury to the globe or optic nerve, is considered a surgical emergency, and an immediate diagnosis and management plan is generally indicated.[@CIT0002] Reliable imaging information is necessary to preoperatively plan the reconstruction of functional areas, and future rehabilitation. A ﻿computed tomography (CT) scan is considered the gold standard in imaging modality for metallic foreign bodies.[@CIT0003] However, CT findings can vary. It is imperative to maintain a high index of suspicion in to avoid misdiagnosis.[@CIT0003] To avoid missing the diagnosis, careful evaluation and detailed imaging of the globe and surrounding structures, including the brain and paranasal sinuses, is indicated.

We present a rare case of household orbital trauma with a large IOFB which led to marked visual impairment, despite an intact globe. What added to the value of this case was an unusual normal orbital CT scan that initially misled the physicians.

Methods {#S0002}
=======

Case Report {#S0002-S2001}
-----------

Written informed consent was provided by the patient to have the case details and any accompanying images published. Institutional approval was not required to publish the case details. The patient was a 78﻿-year﻿-old African﻿-American male who presented with diminution of vision of the right eye over the previous 24 hours. He stated that something went into his right eye while he was mowing the lawn. He was alert and neurologically intact. The signs of traumatic right eye injury was bullous sub-conjunctival hemorrhage and lid edema on the medial aspect of upper lid. He was a known diabetic and hypertensive. On examination, his visual acuity was hand movements in the right eye and 20/30 in left eye (best corrected visual acuity). He was found to have relative afferent pupillary defect (RAPD) in the right eye. There was no restriction of extraocular movements in both eyes. Slit lamp evaluation showed a bullous sub-conjunctival hemorrhage in the right eye, the posterior limit of which could not be defined. ﻿The cornea was clear in both eyes with an intact anterior chamber and no evidence of inflammation. There were cortical cataracts of both eyes. Intraocular pressure on applanation tonometer was 14 and 18 mm Hg in the right and left eye respectively. There was no view ﻿of a right eye fundus examination. ﻿The left eye fundus examination revealed mild non-proliferative diabetic retinopathy changes with grade I hypertensive retinopathy and trace epiretinal membrane.

A B-scan ultrasound evaluation of the right eye revealed vitreous hemorrhage, macula off retinal detachment without any evidence of an intraocular foreign body or traction on retina. No retinal break was appreciated on the B scan. A spectral domain optical coherence tomography (SD-OCT) was not possible in the right eye and in the left eye old focal laser scars, infero-nasal retinal folds and an epiretinal membrane were noted. A review of systems was normal without any evidence of a focal neurological deficit.

An orbital CT scan done prior to the visit to our facility, in an outside emergency facility revealed no intraocular/intraorbital foreign body, no disruption of the orbital wall but vitreous hemorrhage in the right eye ([Figure 1A](#F0001){ref-type="fig"}--[C](#F0001){ref-type="fig"}).Figure 1CT scans of the orbit, paranasal sinuses, and basal part of brain images initially obtained. (**A**) Axial Scan. (**B**) Coronal Scan. (**C**) Sagittal scan. It should be noted that cranial and brain scans were not obtained.

Based on our initial evaluation and radiological results blunt ocular trauma was thought to be responsible for such a presentation. ﻿The patient was informed of their condition and the need ﻿for globe exploration and the possible need of repair of retinal detachment. ﻿The patient agreed to the surgery and emergency surgery was performed after the appropriate consent was obtained. ﻿The patient underwent globe exploration with pars plana vitrectomy for the repair of a retinal detachment, along with endolaser and silicon oil infusion. During the globe exploration there was no evidence of any intraocular/intraorbital foreign body or globe dehiscence, but a small graze wound to the nasal side of the globe was present. This led the clinician to investigate further.

The history of a high-velocity injury, the presence of a bulbar conjunctival hemorrhage without the posterior defined limit, and the intra-operative graze wound on the nasal side of the globe led the clinician to re-investigate the neuroimaging to be able to understand the exact etiology of the subject's vitreous hemorrhage and retinal detachment. A repeat orbital CT scan along with a CT scan of the brain and sinuses was obtained ([Figure 2A](#F0002){ref-type="fig"} and [B](#F0002){ref-type="fig"}). To our surprise an intracranial magnetic foreign body lodged in the right frontal lobe was noted. ﻿The patient was referred for an emergen﻿cy neurosurgical evaluation, and he underwent urgent neurosurgical intervention for the removal of the intracranial foreign body.Figure 2A CT scan of the orbit, paranasal sinuses, and complete brain images obtained on a repeat scan. (**A**) Axial scan shows the intact globe with no foreign body. (**B**) Axial scan of the brain showing a metallic foreign body in the temporal region of the right frontal lobe.

It appears that a magnetic foreign body must have entered the right nasal orbit outside the muscle cone while the paient was mowing the lawn and it traversed to the frontal lobe where it became lodged. The foreign body was initially missed on the orbital CT scan done in the outside facility.

Discussion {#S0003}
==========

The clinical manifestation, management, and outcomes of orbital foreign bodies vary based on the material of the foreign body.[@CIT0004] Orbital traumas that are associated with direct or indirect optic nerve injury should be considered a surgical emergency. In such cases, early removal of the foreign body is indicated, so high clinical suspicion, cautious physical examination, choosing suitable imaging modalities and protocols are essential to prevent misdiagnosis.[@CIT0005] A proper radiological assessment of such cases may sometimes be challenging to the radiologist and the clinician.

Of all the ocular injuries, intra-orbital foreign bodies may be present in 10--17% of cases.[@CIT0006] Magnetic Resonance Imaging (MRI) is contraindicated for an initial evaluation when intraorbital/intraocular metallic foreign bodies are suspected and ultrasonography B scan is not indicated in cases of globe rupture. A radiographic X-ray examination would have very low sensitivity for soft tissue injuries to orbital contents, so is rarely done now.

CT imaging is the diagnostic tool of choice for initial evaluation of cases with ocular/orbital trauma as its sensitivity in detecting foreign bodies has been reported to be around 100%.[@CIT0007] A CT scan also help in excluding the orbito-cranial extension, and diagnosing orbital wall fractures.

Though CT scan is the imaging modality of choice, there are certain guidelines for the initial CT scan which should be followed in complex traumatic scenarios otherwise significant findings (like intracranial foreign body) would be missed. CT protocols can vary among institutions but certain basic imaging guidelines have been proposed. For orbital injuries, optimal protocol is a thin sliced CT scan with 1--2 mm cut though the orbit, performed with a helical CT﻿. ﻿It has been found to be accurate for detection and localization of orbital metallic, glass and stone foreign bodies and can be used in guiding surgical management of these cases.[@CIT0008] Alternatively, a thin-section axial CT scan (0.625--1.25mm) of the orbit can be done with a multiplanar reformation.[@CIT0009] Some have proposed the use of a helical CT scan from frontal to the maxillary sinuses: 120 kVp, 100 mAs, 1.25 section thickness with 1.25 intervals and a pitch of 0.969, with image reconstruction in axial and coronal planes,[@CIT0010] while others have advocated the use of a multi-detector CT in the management of uncertain open globe injuries.[@CIT0011]

Our case demonstrates that despite prompt radiological imaging and intervention, an IOFB was missed. It was only the high index of clinical suspicion which prompted ar repeat, extended imaging protocol which comprised of a CT scan of the brain, orbit, and paranasal sinuses. It revealed a metallic foreign body in the right frontal lobe. On presentation the patient\'s right eye was closed, with a globe injury with retinal detachment, vitreous hemorrhage and RAPD. This can happen due to the sheer velocity of ﻿the injury. After ocular and neuro-surgical intervention the patient had a good final outcome.

In conclusion, this case emphasizes the need to rely on the history, clinical presentation, and review of CT scan sections by the ophthalmologist with a multi-disciplinary approach. A CT scan of the orbit should be obtained, along with brain and paranasal sinuses, in cases of high-velocity orbital/ocular trauma.
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